Oxidative metabolism and mechanical function in reperfused neonatal pig heart.
Oxidative metabolism in reperfused neonatal myocardium has not been characterized. A blood-perfused isovolumic heart preparation was used to quantify metabolic and mechanical responses of the neonatal left ventricle to global normothermic ischemia and reperfusion. Hearts from piglets aged 2-7 days were subjected to either 2 hrs of total ischemia at 37 degrees C followed by 1 hr of reperfusion or 3 hrs of perfusion alone; glucose and palmitate oxidation were measured in separate experiments by incorporation of the appropriate [14C]-labeled substrate into the perfusate. In the pre-ischemic period, glucose, palmitate, and lactate contributed 10%, 41%, and 36%, respectively, to oxidative metabolism. After 2 hrs of total normothermic ischemia, oxidation of exogenous glucose was 165% and 229% of control values at 30 and 60 minutes of reperfusion, respectively; palmitate oxidation was 110% and 143% of control values at these times. Despite increased glucose oxidation, palmitate oxidation accounted for 69% of myocardial oxygen consumption after 1 hr of reperfusion, with glucose responsible for 25%. Lactate use was minimal during reperfusion. Reperfusion was accompanied by rapid and parallel recovery of oxygen utilization, mechanical function, and high-energy phosphates. The neonatal piglet heart demonstrates significant metabolic and mechanical tolerance to prolonged ischemia. Although glucose utilization increased markedly, palmitate was the primary substrate for energy production in the post-ischemic neonatal heart.